A new type of ferroelectric liquid crystals (FLC) is considered, where reorientation of the director (main optical axes) is due to the movement of spatially localized waves with a stationary profile -solitons arising at the transition to the Maxwellian mechanism of energy dissipation. Under certain conditions, the appearance of such waves leads to the formation of a structure of transient domains, and as a consequence, to the scattering of light. The Maxwellian mechanism of energy dissipation allows to reduce the electric field strength, at which the maximum efficiency of light scattering is achieved, down to 2÷3 V/μm, and to increase the frequency of light modulation up to 3÷5 kHz. The intensive bistable light scattering in an electro optical cell filled with a specially designed helix-free FLC was studied, and a stable scattering state can be switched on and off for a few tens of microseconds and memorized for a few tens of seconds.
INTRODUCTION
Electrically controlled optical shutters and displays without using polarizer are very desirable in order to obtain high optical efficiency, especially in IR region. One of the approaches to achieve such devices is utilizing the phenomena of intensive and fast light scattering previously found in ferroelectric liquid crystals (FLCs) [1] .
In our past work [1] , we reported the electro-optical response of dynamic light scattering observed in a test cell filled with a helical FLC with spontaneous polarization Ps >50 nC/cm 2 . The helix winding means that the azimuth angle of the director orientation varies continuously from 0 to 2π along the direction orthogonal to smectic layers at a distance equal to the helix pitch. Smectic layers are considered as periodic ordering of mass centers of molecules in the direction of the director with a period of the order of FLC molecule's length.
The scattering phenomenon was characterized by rather fast speed (scattering ON and OFF times smaller than 150 μs under E=5 V/μm), quite high light scattering efficiency (defined as the contrast ratio between cleared and scattered states, which exceeded 100:1), as well as bi-stable operation mode with memorizing any of optical states for a few milliseconds after an electric field turned off [1] .
We introduce here a new type of light scattering materials of optimized electro optical performances. Scattering of light in them occurs at the boundaries of spontaneously ordered regions, which are formed in helix-free FLC due to arising the waves of a stationary profile -solitons.
The materials are specially formulated helix-free FLCs with spontaneous polarization Ps<50 nC/cm 2 . The original helical structure was suppressed completely by introducing chiral impurities possessing opposite sign of optical activity. In such FLCs at definite conditions deformations of smectic layers arise, which result in the periodical changes of the director orientation along smectic layers in the absent of an electric field. Besides, the spatially localized waves of a stationary profile -solitons appear due to the transition to the Maxwellian mechanism of energy dissipation [2, 3] .
An alternating electric field Е is created by bipolar voltage applied to transparent electrodes on both substrates of an electro-optical FLC cell that is directed along smectic layers. E interacts with FLC spontaneous polarization and changes the director distribution in each layer. Development of this process in the electric field results in appearance of a soliton, which is the steady wave packet with a localized periodic wave. Motion of solitons in smectic layers reorients the director in all FLC volume. The reorientation of the director means the modulation of the phase delay between the ordinary and projection of F ickness of the b is der helix-free ector.
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Spatially non-uniform modulation of the phase delay, the depth of which is the order and more π, allows to destroy the phase relations in a laser beam passing through an electrooptical cell and, consequently, to suppress the speckle noise in images formed by a laser beam [11] .
The scattering diagram is asymmetric relative to a plane, which is perpendicular to the direction of the incident light (Figure 14) . The efficiency of light scattering is maximum in the direction coinciding with the direction of the incident light (Φ=0 0 ), and decreases in the opposite direction (Φ=180 0 ). Reduction of light scattering efficiency in the directions located at angles than more 20 0 relative to the direction of the incident light (and to the opposite direction) is due to the irregular distribution of the density of scattering centers along smectic layers (along the coordinate y in Figure 2 ). This leads to a change in conditions of interference: light emission of scattering centers interferes at the unequal phase difference.
CONCLUSION
A new type of helix-free FLC is considered, where reorientation of the director (main optical axes) is due to the movement of spatially localized waves with a stationary profile -solitons arising at the transition to the Maxwellian mechanism of energy dissipation. The spatially-periodical deformations of the smectic layers observed experimentally earlier are described theoretically now.
The process of intensive light scattering on a dynamic domain structure in such FLC takes place, and this process has a bistable character at a certain ratio between the amplitude and duration of the control voltage bipolar pulses, the energy of the smectic layers deformation and FLC spontaneous polarization, the period of layer deformation and electrooptical cell thickness.
This means that both optical states of the structure -with a maximum transmittance and the maximum light scattering efficiency -can be memorized for several tens of seconds after switching off an electric field or till the arrival of a pulse of opposite polarity. Switching by voltage pulses of different duration provides the operation of an electro-optical cell in the bistable mode with the light transmission of 80%, contrast ratio over 200:1 and response time of a few tens of microseconds. These unique properties are due to FLC composition and selected control regime.
Changing the channel of energy dissipation allows to reduce the electric field strength (at which the maximum efficiency of light scattering is achieved) down to 2÷3 V/μm and to increase the frequency of light modulation up to 3÷5 kHz. In addition, a strong dependence of the light-scattering efficiency on the amplitude, pulse recurrence frequency and pulse duration of the control voltage allows controlling the scattering process (changing the light transmission of an electro-optical cell) by means of changing both the duration and the amplitude of control voltage pulses.
Due to short-term (less than 50 μs) switching on light scattering the structures are formed in FLC with almost random distribution of refractive index gradients over all FLC layer, which in turn are the causes of a spatially non-uniform (across the beam) phase modulation of light in an electro-optical cell. This allows to destroy the phase relations in a laser beam passing through an electro-optical cell and, consequently, to suppress effectively the speckle noise in images formed by a laser beam.
At last, the phenomena of intensive and fast light scattering can be effectively used in polarizer-free light modulators including IR and spatial ones. 
